Decreased serine levels were found in plasma and cerebrospinal fluid (CSF) of a boy with pre-and postnatal growth retardation, moderate psychomotor retardation, and facial dysmorphism suggestive of Williams syndrome. Fluorescence in situ hybridisation with an elastin gene probe indicated the presence of a submicroscopic 7qI 1.23 deletion, confirming this diagnosis. Further investigation showed that the phosphoserine phosphatase (EC 3.1.3.3.) activity in lymphoblasts and fibroblasts amounted to about 25% of normal values. Oral serine normalised the plasma and CSF levels of this amino acid and seemed to have some clinical effect. These data suggest that the elastin gene and the phosphoserine phosphatase gene might be closely linked. This seems to be the first report of phosphoserine phosphatase deficiency.
Serine is a non-essential, key amino acid, synthesised de novo from 3- During treatment with oral serine, a slight catch up of head growth was noted; whereas before treatment, from the ages of 4 to 12 months, head circumference remained at 1.5 cm below the 3rd centile, after 10 months of oral serine, head circumference was only 0.6 cm below the 3rd centile. There was no catching up of length and weight. Under treatment with serine at 200 mg/kg per day (divided into three doses) fasting CSF serine level was 23 gmol/l (control range 27-57) before the morning serine dose, while under 300 mg/kg per day a low normal value of 29 jmol/l was obtained.
Activity of 3-phosphoserine phosphatase amounted to only about 25% of the activity of the mean control value both in fibroblasts (0.36 and 0.50 mU/mg protein; controls (n=14), mean 1.67, SD 0.18) and in lymphoblasts (0.35 and 0.39 mU/mg protein; controls (n=11), mean 1.34, SD 0.09), whereas the activities of 3-phosphoglycerate dehydrogenase and of 3-phosphoserine aminotransferase were normal (table 1). The Km of phosphoserine (fig 2A) . When the enzymatic activity was measured through the liberation of ["P]Pi from [32P]phosphoserine, the activity was inhibited in all cases, though relatively less with the patient's enzyme than with the enzyme from controls ( fig 2B) .
Discussion
The present patient had moderately but significantly decreased levels of serine in CSF and low to low-normal fasting levels of plasma serine. These findings suggested a defect in the biosynthesis of serine. This was confirmed by the finding in cells of the patient of markedly decreased activity of 3-phosphoserine phosphatase, the enzyme catalysing the third and rate limiting step of serine synthesis from the glycolytic intermediate, The fact that the enzymatic activity is reduced by more than 50% (actually to about 25%) and the finding that it has modified kinetic properties compared to the controls indicate that the second copy of the gene is mutated. An alternative explanation would be that the residual activity is contributed by the product of a different gene. Moro-Furlani et all' found, however, that in most tissues phosphoserine phosphatase consisted of one single major isozyme; the minor isozymes found in some samples of postmortem tissue were probably the result of post-translational modification.
Whether the moderate decrease of serine levels in the present patient has clinical consequences remains to be determined. That there might be an effect is suggested by the slight catch up of the head growth. This treatment was able to normalise CSF and probably also brain serine levels. As previously pointed out for 3-phosphoglycerate dehydrogenase deficiency,5 this synthesis defect is unusual among the amino acid defects, which, in the large majority, are catabolic defects. '8 We would like to thank Mrs G Berghenouse for competent technical help. This work was supported by the National Fund
